Draft Genome Sequence of Salmonella enterica

S
almonella are one of the most common causative agents of food poisoning. One million cases of nontyphoidal salmonellosis are estimated to occur annually in the United States (15) . Salmonellosis is seldom fatal, but it progresses occasionally to a lifethreatening systemic infection, and emerging multidrug-resistant (MDR) strains are posing a serious threat to the public. Here, we report the draft genome sequence of Salmonella enterica serovar Typhimurium strain ST1660/06, which has acquired resistance to multiple antibiotics, including ampicillin, tetracycline, chloramphenicol, trimethoprim-sulfamethoxazole, and ciprofloxacin. ST1660/06 was isolated from a stool specimen of a diarrheic patient admitted to a hospital in Hong Kong in 2006. Genome sequencing was performed on a 454 GS FLX Titanium platform, and the single-and paired-end reads were de novo assembled by using the Newbler assembler. Gaps were then resolved and filled based on the contig graph output by Newbler and ordered with reference to the commercial LT2 genome (9) and pulsed-field gel electrophoresis profiles. GeneMark.hmm (8) and Glimmer 3.02 (3) were used to predict protein-coding sequences (CDSs) across the genome. Predicted CDSs longer than 90 bp were searched against the Swiss-Prot nonredundant database to examine if there was any discordance in the two gene prediction sets (6) . GenePRIMP (11) was also used to improve the gene prediction process. The tRNAs and rRNAs were identified using tRNAscan-SE 1.21 (13) and RNAmmer 1.2 (7), respectively.
The draft sequence of ST1660/06 is 4,855,057 bp in size and has a GϩC content of 55.2%. It consists of seven chromosomal contigs and one plasmid contig. The genome encodes 4,837 candidate CDSs. We also identified 85 tRNAs and 7 rRNA clusters.
Comparative genomic analysis revealed 172 single-nucleotide variations (SNVs) and 74 indels in ST1660/06, compared to LT2. Three large strain-specific genomic islands (GIs) that possibly confer multidrug resistance and virulence were identified. The first GI (59,247 bp) contained the Yersinia high-pathogenicity island (HPI) and a complete type IV secretion system (T4SS) separated by a single transposon. The HPI encodes the yersiniabactinmediated iron acquisition system (1) and possibly enables the strain to survive in an iron-limited environment. The T4SS could function as integrative and conjugative elements and be involved in integration and conjugation of the HPI (10) . This is the first report of the coexistence of an HPI and T4SS in Salmonella species (5) . The second GI is a 61,233-bp MDR region that is almost identical to GI-DT12 in T000240 (4), except that it lacks a 21,298-bp region that contains genes encoding the iron transporter, sitABCD, and the aerobactin iron acquisition siderophore system (lutA and lucABC). We speculate that ST1660/06 has adopted a new siderophore-mediated iron acquisition mechanism for better survival and infection capability (12, 14) . The third GI is 3,853 bp in size and is located on a plasmid that contains the chloramphenicol resistance gene catA2 (2) . The three GIs identified in the draft genome of ST1660/06 could be used to facilitate further studies into the mechanism of drug resistance and virulence of S. Typhimurium.
Nucleotide sequence accession numbers. The results of this whole-genome shotgun project have been deposited with DDBJ/ EMBL/GenBank under accession number AJTU00000000. The version described in this paper is the first version, AJTU01000000.
